This paper presents a new control method for D-STATCOM operation under unbalanced condition. The aim of this method is to balance the load currents. The proposed method extracts the negative and positive sequence components for generating reference values of current that should be injected in order to compensat the load. The proposed method offers structural simplicity and less calculation complexity. Simulation results indicate that this method is effective and D-STATCOM has good performance under unbalanced conditions.
Introduction
Power system voltages should ideally be balanced (i.e. with equal magnitudes and phases 120° apart), but in practice only generator voltages satisfy this criterion and upstream voltage may also be unbalanced [1] . The Distribution Static synchronous compensator (D-STATCOM) is a shunt connected device that generates a balanced set of three sinusoidal voltage or current at the fundamental frequency [2] . D-STATCOM in distribution network can be used for improvement of voltage quality such as voltage sags, voltage unbalance and etc [3] [4] [5] . Many studies show that the usage of D-STATCOM is effective to improve power and voltage quality problems. In [6] the limiting of dc side over current is studied but an extra inverter is used for the control of negative sequence. In [7] the study is carried out in per-unit value and investigates the D-STATCOM application under unbalanced conditions system voltages and it increases the capacitor size in order to obtain a better performance during unbalanced condition and it is not economical. In [8] the control scheme for the operation of D-STATCOM under unbalanced conditions is presented but the controller unbalances the compensator voltage in response the unbalanced system voltage.
The object of this study is to present a new method for control the D-STATCOM operation under the unbalanced conditions. In this method the load and compensator are considered as a comprehensive load. The proposed method extract the negative and positive sequence component for generating reference values of current that need to be inject in order to compensate the voltage. In this method the calculation the load reactive current is omitted. The rest of the paper is organized as follows: section II present the D-STATCOM description. Section III explains the control method. The obtain simulation results are discussed in section IV and finally, section V concludes the paper. 
Model of D-STATCOM
Using of 'dq' transformer, the equations (7)- (9) 
Proposed Control Method

Extraction of positive component
The line voltages are equal to sum of negative and positive sequence, so that [ 
Application of dq controllers
The transformation matrix from 's1s2s3' into 'dq' frame can be defined as follows [9] :
We need the transformation of the Eqs (11) into conventional stationary ' ' αβ coordinates and the transformation matrix is equal to [9] :
From Eq (18), we have: u and q u [9] . Fig.2 shows the sd i and sq i controller; the transfer function of the closed loop of these controllers can be illustrated as the below:
The parameters of PI controller can be selected as follows: 
DC voltage controller
The schematic of the DC voltage controller is shown in Fig.3 . 
